T A B L E O F C O N T E N

Main results
The search identified 1178 potentially relevant titles; however, there were no published studies that were specifically designed to answer this question. Two studies met criteria for inclusion in the review and 98 children were included in the meta-analysis. There was no significant difference between groups in the proportion of children 'not cured' at follow-up (primary outcome measure), with a pooled odds ratio (OR) of 0.61 (95% confidence interval (CI) 0.24 to 1.55). However, the included studies were limited in their ability to answer the review question by the fact that all participants were infants, post acute bronchiolitis illness, and cough duration at the start of study medication was ill-defined.
Authors' conclusions
There is currently no evidence to support the use of ICS for treatment of subacute cough in children. However, this systematic review is limited by the small number of studies available for analysis and the size, quality and design of these studies. Further well-designed RCTs are required to support or refute the efficacy of treatment with ICS in children with subacute cough.
P L A I N L A N G U A G E S U M M A R Y
Inhaled corticosteroids for subacute cough in children
Cough is the most common symptom presenting to doctors. Cough in children negatively impacts on both children and their families, therefore any improvement would be beneficial. Treatment with inhaled corticosteroids may reduce the severity of subacute cough (coughing for two to four weeks) in children by reducing airway inflammation. Data from two small studies were available for inclusion in this review; however, both studies were in infants following hospitalisation for an acute bronchiolitis illness (98 infants in total). There was no difference between groups in the proportion of children 'not cured' at follow-up. There were no significant side effects in either of these studies. Without further available evidence, recommendations for the use of inhaled corticosteroids for the treatment of subacute cough in children cannot be made. Further well-designed studies, including children over 12 months of age, are required to determine whether treatment with inhaled corticosteroids can safely and effectively reduce the severity of subacute cough in children. 
S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N
CI: confidence interval; OR:
odds ratio.
GRADE Working Group grades of evidence High quality:
Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality:
Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality:
Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality:
We are very uncertain about the estimate.
1 Allocation concealment and blinding was unclear in both included studies. Randomisation sequence generation was not described.
2
In both included studies there was a limitation in the directness of the answers to the review question, due to the distinct patient population as defined by age (<12 months) and illness (post acute bronchiolitis). Irrespective of the aetiology or cough duration, the symptom of cough in children is associated with significant morbidity to parents (Cornford 1993; Fuller 1998 ) and children as it disrupts usual daily activities including school and sleep (Faniran 1998) . Cough was the most common reason for school absenteeism in a large community-based study in the UK (Doull 1996) . In the US, one in 10 children receives medication for their acute cough at any one time (Vernacchio 2008) . This reflects the anxiety and distress to parents caused by the symptom of cough in their child (Cornford 1993) . In addition, the use of unnecessary or inappropriate medications for cough is associated with adverse effects (Thomson 2002) .
B A C K G R O U N D
Description of the condition
Cough duration is variably defined. In the Australian and US, paediatric cough guidelines, subacute cough is defined as cough present for two to four weeks (Chang 2006a; Chang 2006b) . Acute cough in children is defined as cough duration of less than two weeks, with chronic cough defined as cough duration of longer than four weeks (Chang 2006a). The paediatric definitions are different to the adult definitions (with chronic cough defined as cough lasting longer than eight weeks), due to the natural history of acute upper respiratory tract infections in children (Hay 2002) and the knowledge that cough in children differs from cough in adults (Chang 2006b; Chang 2005) . Cough related to an acute upper respiratory tract infection resolves within one to three weeks in most pre-school aged children presenting to primary care; however, this cough persists for up to three weeks following an acute upper respiratory tract infection in 10% of young children (Hay 2002).
Description of the intervention
Corticosteroids are a commonly used medication for eosinophilic dominated airway diseases such as asthma. For asthma, oral corticosteroids are used predominantly during periods of exacerbations, while inhaled corticosteroids (ICS) are used mainly for maintenance or preventive therapy (BTS SIGN 2012) . In children, ICS can be delivered via a metered dose inhaler (MDI) with or without a spacer, dry powder inhalation (DPI) or through nebulisation.
How the intervention might work
Short-term treatment with ICS reduces cough frequency in adults with post-infectious cough (Gillissen 2007) . Cough is the dominant symptom of airway inflammation, and airway hyper-reactivity is also associated with cough (Nair 2010). ICS can ameliorate airway inflammation and airway hyper-reactivity (at least in some people) (Rytila 2008), thus ICS treatment can potentially reduce the severity of cough in children with sub-acute cough.
Why it is important to do this review
ICS is recommended as an empirical treatment in guidelines on adults with chronic cough (Irwin 2006b 
O B J E C T I V E S
To evaluate the efficacy of ICS in reducing the severity of cough in children with subacute cough (cough duration of two to four weeks).
M E T H O D S
Criteria for considering studies for this review
Types of studies
All randomised controlled trials (RCTs) comparing ICS with a control group in children with subacute cough.
Types of participants
Children (under 18 years of age) with subacute cough (cough duration of two to four weeks). Exclusion criteria: participants with known chronic respiratory disease (such as cystic fibrosis, asthma, bronchiectasis, aspiration lung disease). Children with cough post acute respiratory infections such as croup were not excluded.
Types of interventions
All randomised controlled comparisons of any type of ICS (MDI, DPI or nebulised). Trials comparing two or more medications without a placebo comparison group were not included. Trials that included the use of other medications or interventions were only to be included if all participants had equal access to such medications or interventions. Treatment with ICS had to be inclusive of the subacute cough phase (two to four weeks) but could have commenced during the first two weeks of illness and continued beyond the four-week mark.
Types of outcome measures
Reporting of one or more outcomes of interest was not an inclusion criterion.
Primary outcomes
Attempts were made to obtain data on at least one of the following outcome measures: Primary outcome: 1. Proportion of participants who were not cured or not substantially improved (> 70% reduction in cough severity measure) at follow-up (clinical failure). The following hierarchy of assessment measures for cough severity was to be used (i.e. where two or more assessment measures are reported in the same study, the outcome measure that is listed first in the hierarchy was to be used):
1. objective measurements of cough indices (cough frequency, cough receptor sensitivity); 2. symptomatic (quality of life, Likert scale, visual analogue scale, level of interference of cough, cough diary) -assessed by the patient (child); 3. symptomatic (quality of life, Likert scale, visual analogue scale, level of interference of cough, cough diary) -assessed by the parents/carers; 4. symptomatic (Likert scale, visual analogue scale, level of interference of cough, cough diary) -assessed by clinicians.
Secondary outcomes
1. Proportion of participants who were not cured at follow-up. 2. Proportion of participants who were not substantially improved at follow-up.
3. Mean difference in cough indices (cough diary, cough frequency, cough scores, quality of life).
4. Proportion of participants experiencing adverse effects of the intervention.
5. Proportion of participants experiencing complications (e.g. requirement for medication change). The same hierarchy of assessment measures for cough severity was to be used for secondary outcomes one and two.
Search methods for identification of studies Electronic searches
RCTs were identified using the Cochrane Airways Group Specialised Register of trials, which is derived from systematic searches of bibliographic databases including the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, AMED and PsycINFO, and handsearching of respiratory journals and meeting abstracts (please see the Airways Group Module on The Cochrane Library for further details). Additional searches of CENTRAL, MEDLINE and EMBASE were also conducted. The full search strategies are detailed in Appendix 1. Databases were searched from their inception up to November 2011, and there was no restriction on the language of publication.
Searching other resources
We handsearched references from identified papers and reviews for further references. We contacted authors to request their identification of any unpublished or missed trials.
Data collection and analysis
Selection of studies
Two sets of review authors (SA, AC for initial search; SA, JM for subsequent search) independently assessed for inclusion all the potentially relevant studies identified as a result of the search strategy. It was planned that any disagreement would be resolved through discussion or, if required, adjudication by a third review author.
Data extraction and management
Trials that satisfied the inclusion criteria were independently reviewed and the following information recorded: study setting, year of study, source of funding, participant recruitment details (including number of eligible people), inclusion and exclusion criteria, other symptoms, randomisation and allocation concealment method, number of participants randomised, blinding (masking) of participants, care providers and outcome assessors, duration of intervention, co-interventions, number of participants not followed up, reasons for withdrawals from study protocol (clinical, side effects, refusal and other), details on side effects of therapy, and whether intention-to-treat analyses were possible. Data were extracted for the outcomes described above and any follow-up data provided in the following four weeks post intervention were sought. Further information was requested from the study authors where required.
Assessment of risk of bias in included studies
Two sets of review authors (SA, AC for initial search; SA, JM for subsequent search) independently assessed risk of bias for each study using the criteria outlined in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). It was planned that any disagreement would be resolved by discussion or by involving a third review author. We assessed the risk of bias according to the following domains:
1. allocation sequence generation; 2. concealment of allocation; 3. blinding of participants and investigators; 4. incomplete outcome data; 5. selective outcome reporting. We also noted other sources of bias. Each potential source of bias was graded as high risk, low risk or unclear risk, relating to whether the potential for bias was high, low or unknown, respectively.
Measures of treatment effect
An initial qualitative comparison of all the individually analysed studies examined whether pooling of results (meta-analysis) was reasonable. This took into account differences in study populations, inclusion and exclusion criteria, interventions and outcome assessment. The results from studies that met the inclusion criteria and reported any of the outcomes of interest were included in the subsequent meta-analyses. For the dichotomous outcome variables of each individual study, we calculated the odds ratio (OR) and 95% confidence intervals (CIs) using a modified intention-to-treat analysis (modified if there were missing values due to drop-outs). We used the Cochrane statistical package Review Manager 5 (RevMan 2011). Numbers needed to treat for an additional beneficial effect (NNTB) were to be calculated from the pooled OR and its 95% CI applied to a specified baseline risk (from the control group) using an online calculator (Cates 2003) . For continuous outcomes we planned to calculate the mean difference and 95% CIs using RevMan 2011. If studies reported outcomes using different measurement scales, the standardised mean difference was to be estimated.
Unit of analysis issues
Cross-over trials are not appropriate for this intervention duration and thus were not included in any meta-analysis but were to be described in the text.
Dealing with missing data
We contacted investigators or study sponsors in order to verify key study characteristics and obtain missing numerical outcome data where possible.
Assessment of heterogeneity
We used the I 2 statistic to measure heterogeneity among the trials in each analysis. If we had identified substantial heterogeneity, we planned to explore it by using pre-specified subgroup analysis. We described any heterogeneity between the study results and tested this to see if it reached statistical significance using the Chi 2 test. We considered heterogeneity to be significant when the P value was less than 0.10 (Higgins 2011). We categorised heterogeneity such that a value of under 25% was considered low, around 50% was considered moderate and over 75% was considered a high degree of heterogeneity.
Assessment of reporting biases
Where we suspected reporting bias (see 'Selective reporting bias' below), we attempted to contact study authors asking them to provide missing outcome data. Where this was not possible, and the missing data were thought to introduce serious bias, the impact of including such studies in the overall assessment of results was to be explored by a sensitivity analysis. If combination of data and meta-analysis (with at least five studies) was possible, we planned to assess publication bias using a funnel plot. We planned to try and identify and report on any selective reporting in the included trials, ideally by comparing the trial protocol with the final published paper, but alternatively by comparing the 'Methods' and 'Results' sections of the published studies.
Data synthesis
We determined the summary OR and mean differences with their 95% CIs using a fixed-effect model. We planned to use a randomeffects model whenever there were concerns about statistical heterogeneity.
Subgroup analysis and investigation of heterogeneity
1. type of control arm (placebo/no treatment); 2. children in different age groups (younger than six years, six to 14 years and 15 years and above) (as older children are more likely to have adult-like cough responses); 3. doses of ICS (low to moderate defined as < 800 µg/day budesonide equivalent versus high defined as ≥ 800 µg/day budesonide equivalent).
Sensitivity analysis
Sensitivity analyses were also planned to assess the impact of the potentially important factors on the overall outcomes:
1. variation in the inclusion criteria; 2. risk of bias in the included studies (i.e. double versus single blinded or unblinded; allocation clearly concealed versus unclear or no concealment); 3. analysis using random-effects model; 4. analysis by 'treatment received' or 'intention-to-treat' 5. nebulised ICS versus MDIs.
R E S U L T S Description of studies
See: Characteristics of included studies; Characteristics of excluded studies. See: Characteristics of included studies; Characteristics of excluded studies.
Results of the search
The Airways Group register/search identified 1178 potentially relevant titles (see Appendix 1 for search strategy). After assessment of the abstracts, 14 papers were obtained for consideration for inclusion into the review. Two studies were included in the final review (see Figure 1 ). Both papers were published in English. There were no RCTs comparing ICS for subacute cough in children over 12 months of age.
Included studies
Of the two studies included, one was a single-centre study (Wong 2000) and one was a dual-centre study (Fox 1999) . One study (Wong 2000) received support from a commercial interest (GlaxoWellcome). Both studies were conducted in hospitals within the UK and recruited infants admitted to paediatric wards with acute bronchiolitis, and the studies commenced when the infants were 'ready for discharge'. In both studies, cough duration at commencement of study medication was not specifically defined. The median age of participants in Fox 1999's study was 11 weeks. The mean ages in Wong 2000's study were 3.8 months (treatment group) and 3.9 months (placebo group). All participants in both studies were aged under 10.9 months, and the study populations appeared very similar. Both studies were double-blind, parallel group RCTs using twice daily ICS delivered via MDI with spacer and face mask compared to placebo. One study (Fox 1999 ) used budesonide 200 µg or one puff twice daily for eight weeks, and one study (Wong 2000) used fluticasone propionate 150 µg (3 puffs of a 50 µg inhaler) twice daily for three months, which are considered comparable ICS doses. As both these studies incorporate use of ICS beyond the acute two-week period (i.e. within the subacute definition of cough), both fulfilled the eligibility criteria of this review.
Outcomes were available at three weeks (Wong 2000) and four weeks (Fox 1999 ). An objective outcome measurement of cough indices (overnight cough recording using a voice-activated tape recorder) was used in one study (Wong 2000) ; however, as these were overnight cough recordings only, there were no objective daytime cough symptom data available. In the same study (Wong 2000) , additional symptomatic cough data (parent-recorded diary card) was only available at three months, therefore this outcome could not be included in this review. No differentiated cough symptom data were available in one study (Fox 1999) , which also used parent-recorded respiratory symptom cards (combining cough and wheeze) as a subjective outcome measure. Only episodes of cough and wheeze that required treatment by a general practitioner (GP) or emergency department were included in the statistical analysis by Fox 1999.
Excluded studies
Twelve papers were excluded as they did not fulfil the criteria for the review. The main reasons studies were excluded were cough duration (chronic cough rather than subacute cough) and age of participants (adults rather than children), see Characteristics of excluded studies. Other reasons included physician-diagnosed asthma, non-randomised studies, cross-over study design and non-ICS treatment.
Risk of bias in included studies
This is summarised in the 'Risk of bias' summary ( Figure 2 ). 
Allocation
Allocation was unclear in both included studies. Although both included studies stated that they were randomised, the methods of sequence generation and allocation concealment were not described in either paper.
Blinding
Blinding was unclear in both included studies. Although both included studies stated they were double blind, the methods used for blinding were not described in either paper. We could not determine who collected data in either study or how they were blinded.
Incomplete outcome data
The total number of participants withdrawn and lost to followup from both included studies were described. The treatment allocation for each withdrawal was only reported for one study (Wong 2000) . Participants with no overnight cough data following the baseline cough recordings were eliminated from the analysis (Wong 2000) .
Selective reporting
Limitations of both studies were discussed by the authors. There was no suggestion that selective reporting had occurred.
Other potential sources of bias
The number of potentially eligible participants was not described in either study, resulting in an unclear assessment of recruitment selection bias. Both studies included participants within a distinct patient population with a small age range. Participants were not specifically recruited for cough, cough duration at commencement of study medication was ill-defined, and studies include limited objective cough measures.
Effects of interventions
See: Summary of findings for the main comparison Inhaled corticosteroids for subacute cough
The two studies included 104 infants. Both studies used twice daily ICS treatment via MDI, spacer and face mask. Outcomes for the two studies were available at three weeks (Wong 2000) and four weeks (Fox 1999) . Follow-up data at these time points were available for 98 infants.
Primary outcome
Our primary outcome was the proportion of participants who were not cured or substantially improved (> 70% reduction in cough severity measure) at follow-up (clinical failure). Data from 98 infants in both studies were combined for this outcome measure. The number of children not cured at follow-up was 36, using an 'intention-to-treat' analysis. The control event rate was 69.57% (Wong 2000) and 17.86% (Fox 1999) in the two studies. There was no significant difference between groups in the proportion of children 'not cured' at follow-up, with a pooled OR of 0.61 (95% CI 0.24 to 1.55), see Figure 3 and Summary of findings for the main comparison. Both included studies used a placebo control, thus subgroup analysis of type of control arm could not be performed. All participants were infants aged less than 12 months, therefore subgroup analysis of children in different age groups could not be performed. Both included studies used a low-to-moderate dose of ICS, hence subgroup analysis of doses of ICS could not be performed.
Secondary outcomes
Proportion of participants who were not cured at follow-up was the same as the primary outcome measure as there were no data available for the proportion of participants who were not substantially improved at follow-up in either study. There were no available data to suggest the severity of ongoing symptoms. Follow-up data for both studies, at three weeks (Wong 2000) and four weeks (Fox 1999) , were presented as 'cured' versus 'not cured'. Mean difference in cough indices (cough diary, cough frequency, cough scores, quality of life): in the Wong 2000 study, cough recordings at the different time points were reported as group median values of weighted mean changes from baseline, hence data could not be entered into a forest plot. Authors of the study (Wong 2000) reported improvements in both groups but no significant difference between the ICS and placebo groups; at three weeks, the change in cough events per hour were -0.12 (95% CI -0.69 to 0) in the ICS group and -0.27 (95% CI -0.44 to -0.01) in the placebo group, and at six weeks, the respective values were -0.57 (95% CI -2.05 to -0.04) and -0.76 (95% CI -1.64 to -0.15). Symptomatic cough data (parent-recorded diary card) in the study by Wong 2000 were only available at three months, therefore could not be included in this review. No differentiated cough symptom data were available in the study by Fox 1999, which also used parent-recorded respiratory symptom cards (combining cough and wheeze) as a subjective outcome measure. Proportion of participants experiencing adverse effects of the in-tervention: Wong 2000 reported that two infants in the fluticasone treatment group developed oral candidiasis during followup; however, no fungal infections occurred during the treatment period. Fox 1999 reported two adverse events; however, these were unrelated to the study treatment (one infant in the placebo group was admitted to hospital with viral gastroenteritis and one infant in the budesonide group was re-admitted with mild coughing and wheezing). Proportion of participants experiencing complications (e.g. requirement for medication change): there were no reported complications in either study.
Sensitivity analyses
As there were only two studies included in this review, re-analysis using a random-effects model or by 'treatment received' or 'intention-to-treat' was not possible. Inclusion criteria were similar in both studies, therefore re-analysis by variation in the inclusion criteria could not be performed. Risk of biases in the included studies (i.e. double versus single blinded or unblinded; allocation clearly concealed versus unclear or no concealment) was considered to be similar between the two available studies, as both studies were double blinded; however, allocation concealment was not described in either study. Both studies used MDIs, therefore sensitivity analysis comparing nebulised ICS versus MDIs was unable to be performed.
D I S C U S S I O N Summary of main results
A total of 98 infants were included in the meta-analysis. There was no significant difference between groups in the proportion of children 'not cured' (primary outcome measure), see Summary of findings for the main comparison. There is currently no evidence to support the use of ICS in subacute cough in children. The evidence is limited by the small number of studies available for analysis as well as the quality and design of included studies.
Overall completeness and applicability of evidence
Evidence is limited by the small number of studies eligible for inclusion in this review. The two included studies both recruited a distinct patient population with a small age range, as all participants were less than 12 months of age. Further, while it is clear that treatment with ICS was administered in the non-acute phase, it is unclear exactly when the intervention was commenced. It also remains unknown if ICS commenced early (i.e. during the acute phase) prevents ongoing symptoms, and differs from later use of ICS for treatment of cough. All participants were infants recruited post hospitalisation for an acute bronchiolitis illness, so are a select subgroup of the general paediatric population. Studies have shown that infants with bronchiolitis have increased likelihood of ongoing recurrent episodes of cough and wheeze in the following 12 to 24 months, suggesting some ongoing airway pathology post this illness (Wennergren 2001) . Studies on the use of ICS in subacute cough, limited to this distinct patient population, that is post acute bronchiolitis, are likely to be biased and not applicable to the paediatric population as a whole. Both of these studies did not specifically recruit for the symptom of cough, did not have a clearly defined cough duration at the start of study treatment and included limited objective cough measures. In terms of cough indices, Fox 1999 did not differentiate cough symptom data and Wong 2000 measured overnight cough only. While outcomes for both studies were available in the short term, both studies were designed as longer-term interventions with a longer follow-up period, limiting completeness and applicability when assessing only for shorter-term outcomes. Further, clinicians should be cognisant that cough is a symptom and not a disease, and that use of ICS is not without potential adverse events. Both included studies were small and short term thus unlikely to define important yet uncommon adverse events associated with ICS such as growth failure and adrenal suppression (Patel 2001).
Quality of the evidence
Both included studies were double-blind RCTs; however, neither the sequence generation or allocation concealment methods were adequately described in either study, therefore the quality of the included studies is unclear. Cough recordings reported by Wong 2000 were overnight recordings only, with no objective day-time cough data available, and available data were only presented as 'cured' versus 'not-cured', which are both potential weaknesses of this study. No differentiated cough symptom data were available in the study by Fox 1999, which was confirmed via written correspondence with the study investigator. In addition, the difference in control event rates between the two included studies (69.57% in Wong 2000 compared to 17.86% in Fox 1999) suggests that there may have been differences between the two included study populations, despite the apparent similarities.
Potential biases in the review process
There were no perceived biases in the review process.
Agreements and disagreements with other studies or reviews
There are no known other reviews or studies available for comparison.
A U T H O R S ' C O N C L U S I O N S Implications for practice
Due to the significant impact of cough in children, improvement from ICS treatment or other therapies would be beneficial. Without further available evidence, recommendations for the use of ICS for the treatment of subacute cough in children cannot be made. This review is limited by the small number of studies available for inclusion, the characteristics of the included studies, and the data available for analysis. The two studies included in this review describe a small number of participants from a distinct patient population within a small age range. The quality of the included studies was limited by the unclear risk of allocation concealment biases.
Implications for research
Further well-designed double-blind parallel RCTs, specifically powered to answer this question, and using appropriate randomisation sequence generation and allocation concealment are required to support or refute the efficacy of treatment with ICS in children with subacute cough, and make valid conclusions in respect to the safety of this treatment. These studies should include children over 12 months, without acute bronchiolitis and with clearly defined cough duration at commencement of study treatment, to assess the role of ICS treatment in children with subacute cough. Future RCTs should be designed to include objective cough outcome measures such as cough frequency recordings, or validated symptomatic measures such as a cough score diary or visual analogue scale as assessed by the child, if age permits, and the parent/guardian. The study design should include a clear and appropriate definition of clinical improvement, utilising these objective measures.
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R E F E R E N C E S C H A R A C T E R I S T I C S O F S T U D I E S Characteristics of included studies [ordered by study ID]
Fox 1999
Methods Dual-centre double-blind randomised controlled trial comparing budesonide 200 µg or 1 puff twice daily (via metered dose inhaler (MDI) with modified spacer and mask) versus placebo in infants admitted to hospital with acute bronchiolitis At baseline participants had a medical history, nasopharyngeal swab and clinical examination performed Randomisation occurred when infants were considered ready for discharge. Method of sequence generation and allocation concealment not described Participants 60 infants, aged median (range) 11 (1 to 42) weeks, with clinical diagnosis of acute viral bronchiolitis requiring hospital admission were included. There were no significant differences in any patient characteristics between the 2 groups Inclusion criteria: infants aged less than 12 completed months with a clinical diagnosis of acute viral bronchiolitis Exclusion criteria: children with underlying cardiopulmonary disease, including congenital heart disease, bronchopulmonary disease and cystic fibrosis, and those who experienced respiratory problems in the neonatal period, or required mechanical ventilation during current illness Follow-up data at 1 month were available for 54 of the 60 infants initially randomised. Budesonide group N = 26 (20 males), placebo group N = 28 (14 males) 1 participant was excluded after randomisation but before receiving any study medication as required mechanical ventilation, 1 participant was excluded at the first follow-up appointment due to poor compliance, and 4 additional participants failed to attend any follow-up appointments 8 included infants had been born prematurely between 32 and 37 weeks' gestation, with 6 randomised to the placebo group; however, the difference between groups was nonsignificant Interventions Treatment group received inhaled budesonide 200 µg or 1 puff twice daily (via MDI with spacer and mask) for 8 weeks, versus placebo control group Additional medications received by participants during the next 12-month follow-up period included cough suppressants, oral and inhaled bronchodilators, and inhaled and systemic corticosteroids Outcomes Primary outcome: reduction in incidence of coughing and wheezing episodes requiring treatment by a general practitioner (GP) or emergency department during a 12-month follow-up period Parent-completed diary card record of respiratory symptoms (episodes of coughing and wheezing), GP and hospital visits, and medication prescribed and used over a 12-month follow-up period Clinical examinations occurred at 1, 2, 6 and 12 months post discharge 2 adverse events were recorded; however, these were unrelated to study medication. 1 infant was admitted to hospital with viral gastroenteritis and 1 infant was re-admitted with mild coughing and wheezing
Wong 2000
Methods Single-centre, double-blind randomised controlled trial comparing fluticasone propionate 150 µg (3 puffs of a 50 µg inhaler) twice daily (via metered dose inhaler (MDI) with low volume spacer and mask) versus placebo, in infants admitted to hospital for first documented episode of acute bronchiolitis Nasopharyngeal aspirates were sent for immunofluorescent study and viral culture. A detailed history was obtained and documented with examination findings and treatments Randomisation occurred when infants were considered ready for discharge. Method of sequence generation and allocation concealment not described Statistical analysis was performed on an intention-to-treat basis Participants 48 infants aged 2 to 52 weeks, with first documented episode of acute bronchiolitis requiring admission Inclusion criteria: infants admitted with first episode of lower respiratory tract infection, diagnosed by 1 investigator as having acute bronchiolitis using COURT criteria. Specific inclusion ages not stated Exclusion criteria: birth before 36 weeks' gestation; congenital heart disease or syndromic abnormalities; established systemic or chronic illnesses; treatment with corticosteroids or mechanical ventilation before entering the study. Those who were unable to master the required medication delivery technique after education were also excluded Follow-up data at 3 weeks were available for 44 of the 48 infants initially randomised. Fluticasone propionate group N = 21, placebo group N = 23. The demographic data were similar in the 2 groups 2 participants in the treatment group were withdrawn due to distress resulting from the application of the face mask, with a third participant withdrawn due to social reasons. 1 participant in the placebo group was withdrawn for non-compliance after the treatment period Interventions Treatment group received 150 µg fluticasone propionate via MDI with low-volume spacer and mask for 3 months, versus placebo control group Prescription of additional medications by independent doctors included beta2-agonists, corticosteroids and antibiotics Outcomes Primary outcome: reduction in overnight cough rate from pre-treatment baseline levels Overnight cough recordings using a voice-activated tape recorder, attempted at baseline and at each of the 6 follow-up visits. During the treatment period, 87% of attempted cough recordings were technically successful. Not attempted on 10 occasions. Weighted mean change in cough rate was used to compare reductions in cough rate between treatment groups Percentages of infants cough free (based on overnight recording) at each home visit were reported Overnight oxygen saturation measurements were also conducted at time of cough recording Data on symptom frequency, use of rescue respiratory medications, hospital admissions was collected. Follow-up clinical examinations occurred on 6 occasions over 12 months. Clinical decisions about need for additional treatments were made by family practitioners and hospital doctors. Family doctor and hospital records were examined at the end of the study for collaborative information Parents completed symptom diaries scoring cough, wheeze and general well-being for both day and night; however, data were reported as percentage of days over 3 months 
